Objective: To examine the relationship between nurse knowledge, work environment, and registered nurse (RN) turnover in perinatal hospice and palliative care organizations. Methods: Using nurse intellectual capital theory, a multivariate analysis was conducted with 2007 National Home and Hospice Care Survey data. Results: Perinatal hospice and palliative care organizations experienced a 5% turnover rate. The professional experience of advanced practice nurses (APNs) was significantly related to turnover among RNs (b ¼ À.032, P < .05). Compared to organizations with no APNs professional experience, clinical nurse specialists and nurse practitioners significantly reduced RN turnover by 3 percentage points. No other nurse knowledge or work environment variables were associated with RN turnover. Several of the control variables were also associated with RN turnover in the study; Organizations serving micropolitan (b ¼ À.041, P < .05) and rural areas (b ¼ À.037, P < .05) had lower RN turnover compared to urban areas. Organizations with a technology climate where nurses used electronic medical records had a higher turnover rate than those without (b ¼ .036, P < .05). Conclusion: The findings revealed that advanced professional experience in the form of APNs was associated with reductions in RN turnover. This suggests that having a clinical nurse specialist or nurse practitioner on staff may provide knowledge and experience to other RNs, creating stability within the organization.
uncertainties-such as the size of the demand for nurses under the Affordable Care Act, uneven geographic distribution of the RN workforce, and the lingering effects of the recession-suggest the future of the nursing workforce is by no means secure. 4, 5 Despite this uncertain environment, specialized end-of-life care organizations, such as those providing perinatal hospice and palliative care with its need for trained pediatric and labor and delivery nurses, have been particularly hard hit by the shortage of qualified nurses. 4, 6 Recent studies have shown that nurse knowledge and work environment are associated with positive patient outcomes, fewer medical errors, and fewer adverse patient events such as falls, pressure ulcers, and venous needle disconnection. [7] [8] [9] In addition, organizational factors, such as RN job satisfaction, team member exchange, and lower intention to leave, have been reportedly related to the nurse work environment. 10, 11 There is also evidence that nurse knowledge and work environment might be directly related to RN turnover. [12] [13] [14] [15] Nurse turnover in perinatal hospice and palliative care organizations is a concern that particularly needs to be addressed to help ensure quality outcomes for mothers, babies, and families at the end of life.
Despite a growing literature on nurse knowledge, work environment, and turnover within hospitals and long-term elderly care, no studies to date have examined the relationship of these factors within the context of perinatal hospice and palliative care. Registered nurses within this specialty are different from others because they need special skills across pediatrics, labor and delivery as well as palliative care. 16 In addition, these RNs act as part of an interdisciplinary hospice and palliative care team consisting of physicians, social service workers, counselors, and chaplains. 16 Understanding turnover in this context is intensified by current estimates suggesting that there are over 100 000 open RN positions, with almost a quarter of those within long-term care organizations. 3 Although data on the depth of the shortage for perinatal hospice and palliative care nurses are very limited, the magnitude of the problem has been acknowledged by organizations such as the Hospice and Palliative Nurses Association. 17 In the face of today's uncertain and rapidly changing health-care landscape, it is important for nursing leaders and clinicians to understand the influence of nurse knowledge and work environment on RNs' decisions to leave their organization voluntarily or involuntarily.
Our study fills an important gap within the nursing turnover literature by examining the association between nurse knowledge, work environment, and turnover within the highly specialized pediatric end-of-life care of perinatal hospice and palliative care organizations. Understanding these associations is vital to helping nurse leaders and administrators make certain that qualified nurses are retained at the bedside to care for this vulnerable patient population and their families.
Conceptual Framework
To examine the associations between nurse knowledge, work environment, and turnover in perinatal hospice and palliative care, this study was guided by a modified version of Covell theory of nurse intellectual capital (Figure 1) . 18 Derived from intellectual capital theory, 19 Covell theory conceptualizes the relationship between nurse knowledge, work environment, and organizational outcomes.
Nurse knowledge is posited to reside in nurse human and structural capital that impacts organizational outcomes. Nurse human capital is made up of nurse knowledge, skills, and experiences. The human capital of nurses may influence RN turnover by supporting RNs and enabling them to work to the full extent of their practice authority, thereby improving job satisfaction. 20 Nurse structural capital is the informational structures or practice guidelines that nurses can use to assist their clinical decision-making and care planning. Structural capital such as information structures that nurses can use to assist their clinical decision-making and care planning are nurse structural capital. Organizations with nursing structural capital may reduce their turnover by having guidelines, care maps, or protocols that provide relevant information to nurses caring for patients. 20 The theory also suggests that 2 work environment factors (ie, nurse staffing and employer support for career development) influence organizational outcomes. Nurse staffing is conceptualized as a stable base of nurses with capabilities and expertise to provide requisite care for patients. Organizations with adequate nurse staffing (as measured by RN to patient ratio and RN proportion) may reduce RN turnover by enabling nurses to effectively care for their patients. 21 Finally, employer support for nurse career development is the investment by the organization in the knowledge and skill development of nurses. Organizations with strong career development support (eg, defined RN career ladder) may minimize turnover by their display of organizational commitment to employees. 21 Thus, the research question posed by this study was whether nurse knowledge and work environment influence RN turnover in perinatal hospice and palliative care organizations.
Methods

Design and Data Source
This study was a cross-sectional correlational analysis of 2007 National Home and Hospice Care Survey (NHHCS) data collected by the Centers for Disease Control and Prevention (CDC) from hospice and home health organizations. 22 The NHHCS is one of a series of nationally representative surveys of US home health and hospice organizations and is designed to provide descriptive information on hospices' and home health organizations' staff, services, and patients. Organization directors or their designated staff members were interviewed in person, and no families or patients were contacted. Organizations that provided only homemaker services, housekeeping services, assistance with instrumental activities of daily living, or durable medical equipment and supplies were excluded from the survey. Quality standards for the data are maintained by the CDC. 23 The NHHCS is the only national database to include information on perinatal hospice and palliative care in the community setting.
Sample
A sample was drawn from the 1036 organizations that participated in the NHHCS. To participate in the survey, hospices were either certified by Medicare or Medicaid or were licensed by a state to provide services to hospice or home health-care patients. For this study, organizations were included if they provided perinatal hospice and palliative care and had RNs on staff. Home health care only organizations and those with missing data were excluded. The final sample was 226 highly specialized pediatric end-of-life care organizations. The institutional review board of the University of Tennessee, Knoxville, approved this study.
Measures
Dependent variable. As an organizational outcome, the rate of RN turnover was calculated as the total number of RN employees who ended their employment (voluntarily or involuntarily) during the study period divided by the total number of RN employees on staff at the organization for the same period. 20 The RN turnover rate was transformed to a natural log form because the variable did not have a normal distribution, which violated an assumption of regression analysis.
Independent variables.
To operationalize the theory of nurse intellectual capital within the data sample, variables were created to represent nurse knowledge and work environment. 24, 25 For nurse knowledge, we created a set of variables for human capital (academic preparation, specialty certification, and advanced practice experience) and structural capital (practice guidelines). Academic preparation was measured as whether a baccalaureate in nursing was the highest degree in the organization. Specialty certification was whether RNs had any medical specialty certification. Advanced professional experience was defined as whether there were advanced practice nurses (APNs) such as a clinical nurse specialist or nurse practitioner on staff. We created a variable for practice guidelines that was measured by whether the organization had policies in place requiring influenza vaccination among staff.
Having a policy of influenza represents an appropriate proxy variable because it likely has a close correlation with other patient-focused guideline that assists nurses in clinical decision-making and planning.
For work environment, we created a set of variables for nurse staffing (RN to patient ratio, concentration of RNs) and employer support for career development (career ladder). Nurse staffing was defined through RN to patient ratio, which was measured as the number of full-time equivalent (FTE) RNs on staff per patient. Concentration of RNs was calculated as the number of RN FTEs divided by the total number of RNs and licensed practical nurses. Employer support for career development was defined by career ladder, which was measured as whether the organization offered a career ladder position for RNs.
Control variables. Several organizational variables were included in the model as covariates. 25 These included affiliation, service area, organization size, organization age, ownership, teaching status, accreditation, leadership, patient acuity, and technology climate. Affiliation was a variable that was defined by whether or not a hospice was a freestanding organization. This variable along with the others described in this section was measured by creating either dummy or categorical variables. Service area was defined by 3 categories (metropolitan, micropolitan, or rural) representing the metropolitan statistical area definition of the area in which the perinatal hospice and palliative care delivered care. Each variable was created with a one representing a particular area of service and a zero, otherwise. Metropolitan was omitted to serve as the base category for comparison within the regression models. Organization size defined hospices as small if they had 100 patients per day and large if they had over 100 patients per day. Organizational age represented the total number of years a hospice was licensed. The type of status (for-profit, other not-for-profit, or government) a hospice reported defines its type of ownership. Teaching status signifies hospices used as a clinical training site for students, while accreditation measured whether the organization was given certification by the Joint Commission for Accreditation of Healthcare Organizations. Registered nurse leadership denotes whether the organization director had a nursing degree, while patient acuity was defined by whether nurses cared for patients receiving continuous home care. Technology climate is defined by whether the hospice was using an electronic medical record (EMR) system.
Data Analysis
The primary question of interest was whether there was an association between nurse knowledge, work environment, and turnover in perinatal hospice and palliative care organizations. All analyses accounted for the complex sampling design of the survey using sampling weights. Descriptive statistics using means and proportions were calculated for all study variables. An ordinary least squares regression model was used to estimate the relationship between nurse knowledge, environment, and turnover while controlling for organizational characteristics. This method of analysis was appropriate because of the continuous and transformed nature of the dependent variable. Regression results are presented as unstandardized coefficients with Huber-White standard errors. Analyses are conducted using Stata 11.0 software (StatCorp LP, College Station, Texas).
Results
Summary statistics for the variables included in the analytical model are presented in Table 1 . Perinatal hospice and palliative care organizations in the sample experienced a 5% turnover rate during the study period. The proportion of RNs on staff to total nursing staff was high with most having a baccalaureate degree (89.42%) and certification in a medical specialty (65.52%). Almost a quarter (23.35%) of the hospices had the professional experience of APNs on staff. These hospices had practice guidelines for influenza (94.64%). There was a high RN to patient ratio (mean ¼ 0.71) and concentration of RNs (mean ¼ 0.87). However, few organizations offered a career ladder for nurses (22.12%).
A majority of organizations were affiliated with other health-care organizations (56.18%) and generally served metropolitan (43.55%) and micropolitan (31.18%) areas. Organizations tended to be small (87.77%) with, on average, just older than 16 years in operation. Well over half were nonprofit (82.97%) and were a clinical training site (87.09%). Approximately, a third (35.30%) were accredited by the Joint Commission. It was common for organizations to have RN leadership in the form of a director with a nursing degree (70.33%). Organizations generally had low patient acuity (14.29%) while operating in a technology climate (63.74%).
The results of the regression analysis estimating the association between nurse knowledge, work environment, and turnover are shown in Table 2 . The professional experience of APNs was significantly related to turnover among RNs (b ¼ À.032, P < .05). Compared to organizations with no APNs professional experience, clinical nurse specialists and nurse practitioners significantly reduced RN turnover by 3 percentage points. No other nurse knowledge or work environment variables were associated with RN turnover.
Several of the control variables were also associated with RN turnover in the study. Organizations serving micropolitan (b¼ À.041, P < .05) and rural areas (b¼ À.037, P < .05) had lower RN turnover, compared to urban areas. Organizations with a technology climate where nurses used an EMR had a higher turnover rate than those without (b ¼ .036, P < .05). No other covariate variables were related to RN turnover.
Discussion
This study was the first to assess whether nurse knowledge and work environment directly influenced RN turnover in perinatal hospice and palliative care organizations. Nurse human capital in the form of the professional experience of APNs had a significant association with less RN turnover. No other measures of nurse knowledge or environment were directly related to turnover.
The findings from the study suggest that having a clinical nurse specialist or nurse practitioner on staff provides support and clinical advice to other RNs. The result is consistent with Rondeau et al 26 who found that in addition to knowledge nursing human capital, experience was modestly associated with lower levels of voluntary turnover of nurses in hospitals and long-term care facilities. It is also consistent with findings from the broader literature on intellectual capital, which reports that higher human capital in the form of education and skills within an organization is associated with better performance. 27 One potential reason is that highly specialized end-of-life care requires highly specialized nurse knowledge. For example, in perinatal hospice care, RNs must provide care to the maternalfetal dyad during pregnancy, when a life-limiting diagnosis is confirmed. 28, 16 Specialized nursing care focuses on relieving pain and uncomfortable symptoms in neonates with a terminal illness and providing emotional and spiritual support to family members. 16, 29 Thus, having access to the professional clinical experience of APNs might reduce RNs' stress and anxiety in providing clinical care to this special patient population. Advanced practice nurses possibly act as a stabilizing effect on the RNs within the organization, thereby reducing turnover in an emotionally demanding environment of specialized end-of-life care. Additional research is needed to examine the exact pathways through which APNs influence RN turnover. The regression analysis revealed that organizations operating in nonmetropolitan areas had reduced RN turnover. Organizations in micropolitan and rural areas were associated with significantly reduced RN turnover, compared to metropolitan areas. These findings are not consistent with other studies that have explored the influence of rural or urban location on RN turnover. 30 In the Baernholdt and Mark study, 30 researchers found that rural/urban location had no effect on RN turnover among 194 nursing units in 97 US hospitals from 2003 to 2004. A reason for the inconsistent findings may be the measurement of service area. In this study, 3 measures of service area were created that included metropolitan, micropolitan, and rural. However, Baernholdt and Mark had 2 measures, urban and rural, and did not capture the micropolitan area. This lack of measurement specificity might explain the difference in study findings.
In our sample, over 63% of hospices had an EMR, which was higher than the national average reported at 16% among all US hospices. 31 In an environment that often requires coordination between obstetricians, inpatient labor and delivery, and hospice, this finding is not surprising. We also found that a technology climate, where nurses use an EMR, was associated with an increase in RN turnover. Since use of an EMR creates a skill bias that benefits higher skilled nurses, 32 adoption of this technology may influence RN turnover by pushing lower skilled nurses or those with outdated computer skills out of the workforce. According to Budden et al, 33 over half of the RN workforce is aged 50 or older, and an even larger percentage of these older nurses is concentrated within hospice care. Senior RNs within a hospice organization may struggle more with EMR adoption because they must learn new technology and systems that they are unfamiliar with while delivering a high level of care to patients and their families. Future research should concentrate on investigating the specific channel through which EMR affects RN turnover within specialized pediatric hospice care so that nurse leaders and managers can address these potential issues.
There were several limitations to report. First, the crosssectional design means that no causal conclusion should be drawn from the results. In addition, the most recently available data on perinatal hospice and palliative care organizations are from 2007, which may not reflect changing trends in the hospice industry due to the 2008 conditions of participation rule change. However, due to the detailed nature of the survey questions and their focus on the hospice workforce, these data remain one of the richest sources available to analyze pediatric end-of-life issues because more recent survey data collection has been discontinued. One other limitation is that the data set lacks measures of contextual variables that capture the rapid expansion within the hospice care industry taking place at this time. 34 This rapid growth may exacerbate turnover as nurses continually pursue better alternatives within the labor market.
The study findings have important implications for perinatal hospice and palliative care organizations. First, organizations delivering specialized pediatric end-of-life care can potentially reduce RN turnover by ensuring that there is an APN on staff. This investment in nurse human capital may provide stability to the organization through the knowledge and experience these nurses pass on to their coworkers. In addition, nurses working in demanding specialized environments such as perinatal end-of-life care may need more support in learning and working with EMR systems to reduce turnover.
This study is the first to provide an evaluation of the association between nurse knowledge, work environment, and turnover within pediatric end-of-life specialty care. The findings revealed that increases in nurse human capital in the form of APNs were associated with reductions in RN turnover. This suggests that having a clinical nurse specialist or nurse practitioner on staff provides knowledge and experience to other RNs, creating stability within the organization.
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